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CLAIMS 



[Claim(s)] 

[Claim 1] The body of electronic parts which has the capacity generating section 
which it comes [ section ] to carry out the laminating of two or more ceramic 
layers and two or more internal electrodes by turns, and generates capacity, and 
capacity the non-generating section formed in the both sides, In the laminating 
mold electronic parts possessing the external electrode to which it was formed in 
the both-ends side of this body of electronic parts, respectively, and said internal 
electrode was connected by turns through said capacity non-generating section 
Laminating mold electronic parts characterized by forming the flection in the 
internal electrode in the direction center section of a laminating of said capacity 
non-generating section. 

[Claim 2] Laminating mold electronic parts according to claim 1 characterized by 
forming two or more flections in two or more internal electrodes, respectively. 
[Claim 3] Laminating mold electronic parts according to claim 1 or 2 
characterized by forming the flection in two or more internal electrodes, 
respectively, and forming these two or more flections in the shape of [ which has 
a predetermined include angle to the direction of a laminating ] a straight line. 
[Claim 4] The internal electrodes in the vertical part of the capacity the non- 
generating section are [ claim 1 characterized by being abbreviation flatness 
thru/or ] laminating mold electronic parts given in either among 3. 
[Claim 5] The process which forms two or more internal electrode patterns in a 



ceramic green sheet, The process which carries out two or more laminatings of 
this ceramic green sheet, pressurizes this at predetermined temperature, and 
produces an electronic-parts Plastic solid, It is the process of the laminating mold 
electronic parts possessing the process which cuts this electronic-parts Plastic 
solid in a predetermined location, and produces a chip-like Plastic solid. The 
process which produces said electronic-parts Plastic solid carries out two or 
more laminatings of the ceramic green sheet with which said internal electrode 
pattern was formed, and this at the temperature which said ceramic green sheet 
softens And the process of the laminating mold electronic parts characterized by 
heating to the temperature which said internal electrode pattern softens, 
pressurizing with said pressure plate, and producing said electronic-parts Plastic 
solid after heating to the temperature which said internal electrode pattern does 
not soften and pressurizing with a pressure plate. 

[Claim 6] The process of the laminating mold electronic parts according to claim 
5 characterized by enlarging gradually welding pressure from the softening 
temperature of a ceramic green sheet to the softening temperature of an internal 
electrode pattern. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the laminating mold electronic 
parts used suitable for the stacked type ceramic condenser which accumulated 
two or more ceramic green sheets, and was formed especially, and its process 
about laminating mold electronic parts and its process. 
[0002] 

[Description of the Prior Art] As the conventional stacked type ceramic condenser 
is shown in drawing 9 thru/or drawing 1 1 To the vertical side of the layered 
product 5 which comes by turns to carry out the laminating of the internal 
electrode 3 of two or more shape of a rectangle which has two or more ceramic 
layers 1 , and long side 3a and shorter side 3b The top end-face ceramic layer 6 
and the bottom end-face ceramic layer 7 were formed, and the body 8 of 
electronic parts was formed, and the external electrode 9 was formed in the both 
ends of this body 8 of electronic parts, and it was constituted. 
[0003] A different polar internal electrode 3 superimposes the body 8 of 
electronic parts, it consists of the capacity generating section 10 which generates 
capacity substantially, and capacity the non-generating section 1 1 formed in the 
both sides, and, as for the external electrode 9 formed in the both ends of the 
body 8 of electronic parts, respectively, the internal electrode 3 is connected 
through the capacity non-generating section 1 1 for every layer. 
[0004] First, on a PET film, such a laminating ceramic condenser applies the 
ceramic slurry containing ceramic powder, an organic binder, and a solvent, it 
exfoliates after desiccation and this from a PET film for 10 - 20 seconds at 40-80 
degrees C, forms two or more ceramic green sheets, carries out two or more 
laminatings of these, and forms the end-face ceramic green sheet of the bottom 
and a top, for example. It arranges on a base plate, and this bottom end-face 
ceramic green sheet is stuck by pressure with a press machine, and is stuck. 
[0005] On the other hand, the same ceramic slurry as the above is applied on a 



PET film, the internal electrode paste which contains a kind among nickel, Cu, 
and Ag-Pd on this ceramic green sheet after desiccation is applied for 10 - 20 
seconds at 40-80 degrees C, and after forming two or more internal electrode 
patterns of the shape of a rectangle which has a long side and a shorter side on 
a ceramic green sheet, the green sheet with which this internal electrode pattern 
was formed is exfoliated from a PET film. 

[0006] Then, the laminating of the green sheet with which the internal electrode 
pattern was formed on the bottom end-face ceramic green sheet is carried out. 
The predetermined number-of-sheets laminating of the green sheet with which 
the process which pressurizes with a press machine and carries out temporary 
immobilization was repeated, and the internal electrode pattern was formed is 
carried out, next the laminating of the top end-face ceramic green sheet is carried 
out. Two or more ceramic green sheets, To the vertical side of the laminate- 
molding object which comes by turns to carry out the laminating of the internal 
electrode pattern of two or more shape of a rectangle which has a long side and 
a shorter side, an end-face ceramic green sheet layer produces the electronic- 
parts Plastic solid by which the laminating was carried out. 
[0007] Next, as shown in drawing 12 , in the condition of having heated at once, 
from a laminating, the temperature which the ceramic green sheet 12 and the 
internal electrode pattern 13 soften is pressurized with a press machine, 
electronic-parts Plastic solid 15 with which the laminating of the ceramic green 
sheet 12 and the internal electrode pattern 13 was carried out by turns is stuck to 
it by pressure, further, a rubber die is arranged in the upper part of electronic- 
parts Plastic solid 15 after this, and hydrostatic molding is carried out in the 
condition of having heated to the same temperature as the above. Then, the 
stacked type ceramic condenser was formed by cutting into a predetermined chip 
configuration, and applying and calcinating external electrode paste to the both- 
ends side of that chip-like Plastic solid. In addition, about the external electrode, 
it was formed also by applying external electrode paste to the both-ends side of 
the calcinated chip-like Plastic solid, and being burned on it. 



[0008] 

[Problem(s) to be Solved by the Invention] However, since the temperature which 
the ceramic green sheet 12 and the internal electrode pattern 13 soften was 
pressurized with the press machine and it was stuck to it by pressure from the 
laminating in the condition of having heated at once, As the arrow head showed 
to drawing 12 , from the part (capacity generating section) which a different polar 
internal electrode pattern 13 superimposes To the part (capacity non-generating 
section) which a different polar internal electrode pattern 13 does not 
superimpose While the ceramic green sheet 12 is extruded and the ceramic 
green sheet 12 curves, the internal electrode pattern 13 curves. Moreover, 
according to the welding pressure of a press machine, elongation and thickness 
became [ the ceramic green sheet 12 ] thin, and there was a problem that a short 
incidence rate increased. The more it made the ceramic green sheet 12 thin 
especially, the more there was a problem that a short incidence rate increased. 
[0009] Moreover, the amount of [ of a different polar internal electrode pattern 
13 ] bend approached the internal electrode pattern 13, and there was a problem 
that short [ poor ] concentrated. Moreover, even if it was the product which does 
not result to short-circuit, there was a problem that a life fell remarkably in 
reliability evaluation. 

[0010] Moreover, although the adhesion force is high since there are many 
counts from which lower layer ceramic green sheets receive a pressurization 
process since the process which carries out the laminating of the green sheet 
with which the internal electrode pattern was formed, pressurizes with a press 
machine and carries out temporary immobilization was repeated and electronic- 
parts Plastic solid 15 was formed, the count which receives a pressurization 
process decreases, so that it goes to the upper layer, and the adhesion of 
ceramic green sheets falls. Therefore, when the temperature which the ceramic 
green sheet 12 and the internal electrode pattern 13 soften was pressurized with 
the press machine and it was stuck to it by pressure from the laminating in the 
condition of having heated at once, since the upper ceramic green sheet 12 had 



weak bond strength, easily, it became thin and it had elongation and the problem 
that short [ poor ] concentrated in the management of the body 3 of electronic 
parts, like the above. Also in this case, the more it made thickness of a ceramic 
layer thin for the formation of a small thin shape, the more there was a problem 
that that inclination became large. 

[0011] This invention aims at offering the laminating mold electronic parts which 
can control the short-circuit between polar internal electrodes which are different 
even if it makes a ceramic layer thin, and its process. 
[0012] 

[Means for Solving the Problem] The body of electronic parts which has the 
capacity generating section which the laminating mold electronic parts of this 
invention come [ section ] to carry out the laminating of two or more ceramic 
layers and two or more internal electrodes by turns, and generates capacity, and 
capacity the non-generating section formed in the both sides, It is formed in the 
both-ends side of this body of electronic parts, respectively, and the flection is 
formed in the internal electrode in the direction center section of a laminating of 
said capacity non-generating section in the laminating mold electronic parts 
possessing the external electrode to which said internal electrode was connected 
by turns through said capacity non-generating section. 
[0013] The process at which such laminating mold electronic parts form two or 
more internal electrode patterns in a ceramic green sheet, The process which 
carries out two or more laminatings of this ceramic green sheet, pressurizes this 
at predetermined temperature, and produces an electronic-parts Plastic solid, It 
is the process of the laminating mold electronic parts possessing the process 
which cuts this electronic-parts Plastic solid in a predetermined location, and 
produces a chip-like Plastic solid. The process which produces said electronic- 
parts Plastic solid carries out two or more laminatings of the ceramic green sheet 
with which said internal electrode pattern was formed, and this at the 
temperature which said ceramic green sheet softens And after heating to the 
temperature which an internal electrode pattern does not soften and pressurizing 



with a pressure plate, it heats to the temperature which an internal electrode 
pattern softens, pressurizes with a pressure plate, and is obtained by producing 
said electronic-parts Plastic solid. 

[0014] Thus, by heating press laying temperature to the temperature which is 
ceramic green sheet softening temperature and an internal electrode pattern 
does not soften, and pressurizing it with a pressure plate, after carrying out two 
or more laminatings of the ceramic green sheet To the part (capacity non- 
generating section) which a different polar internal electrode pattern does not 
superimpose from the part (capacity generating section) which a different polar 
internal electrode pattern superimposes, although a ceramic green sheet is 
extruded Since the internal electrode pattern is not softened, if a certain 
constant-rate green sheet is extruded, an internal electrode pattern will be 
crooked in that part, the flection of this internal electrode pattern will carry out the 
duty of a barrier, and extrusion of a ceramic green sheet will be prevented. Since 
an electronic-parts Plastic solid is pressurized from the upper and lower sides, 
the part in which a flection is formed is formed in the direction center section of a 
laminating. Moreover, it is easy to be formed the flection which two or more 
flections were easy to be formed in much more internal electrode pattern, and 
was formed in the internal electrode pattern, and in the shape of [ which make a 
predetermined include angle to the direction of a laminating ] a straight line, so 
that a ceramic green sheet becomes thin. 

[0015] Then, it is higher than ceramic green sheet softening temperature, and by 
heating even to the temperature which an internal electrode pattern softens, and 
pressurizing with a pressure plate, the adhesion of a ceramic green sheet and an 
internal electrode pattern and the adhesion between ceramic green sheets can 
be improved, and generating of a crack or delamination can be prevented. 
[0016] Therefore, it can control that thickness becomes thin unusually, and 
contiguity between different polar internal electrodes can be controlled, and short 
generating can be controlled. 

[0017] Moreover, even if the adhesion of ceramic green sheets falls so that it 



goes to the upper layer By heating to ceramic green sheet softening temperature, 
and pressurizing with a pressure plate first, without heating at once to the 
temperature which a ceramic green sheet and an internal electrode pattern 
soften Since a flection is formed in an internal electrode pattern and extrusion of 
the ceramic green sheet after it is prevented, the upper ceramic green sheet 
becomes thin unusually - there is nothing - the management from the lower 
layer section - resulting until - it becomes uniform thickness and generating 
short [ poor ] which was being concentrated on the management can be 
controlled. 

[0018] Furthermore, it is pressurizing using a pressure plate, and moreover, 
since the internal electrode is crooked, the internal electrode in the vertical part in 
capacity the non-generating section becomes almost flat. 
[0019] Moreover, it is desirable to enlarge welding pressure and to pressurize it 
gradually, by the softening temperature of an internal electrode pattern, from the 
softening temperature of a ceramic green sheet. Thus, by enlarging welding 
pressure gradually, each ceramic green sheet can consider as homogeneity 
thickness more. 

[0020] Furthermore, it is desirable to form two or more flections in two or more 
internal electrodes in the laminating mold electronic parts of this invention, 
respectively. Thus, by distributing and forming a flection in the same flat surface, 
contiguity of a different polar internal electrode in the flection can be prevented, 
and concentration of internal stress can be controlled, and high-reliability can be 
secured. 

[0021] Moreover, it is desirable to form the flection in two or more internal 
electrodes, respectively, and to form these two or more flections in the laminating 
mold electronic parts of this invention, in the shape of [ which has a 
predetermined include angle to the direction of a laminating ] a straight line. Thus, 
while being able to make flat the front face of the body of electronic parts which 
corresponds to the capacity generating section, and capacity the non-generating 
section when the formation location of a flection has shifted to the direction of a 



laminating, the stress concentration in capacity the non-generating section is 
controlled, and the crack at the time of baking and generating of delamination 
can be controlled. 
[0022] 

[Embodiment of the Invention] A stacked type ceramic condenser is made into an 
example, and the laminating mold electronic parts of this invention are explained. 
As the stacked type ceramic condenser of this invention is shown in drawing 1 
thru/or drawing 3 To the vertical side of the layered product 35 which comes by 
turns to carry out the laminating of the internal electrode 33 of two or more shape 
of a rectangle which has two or more ceramic layers 31, and long side 33a and 
shorter side 33b The top end-face ceramic layer 36 and the bottom end-face 
ceramic layer 37 are formed, and the body 38 of electronic parts is formed, and 
the external electrode 39 is formed in the both ends of this body 38 of electronic 
parts, and it is constituted. 

[0023] A different polar internal electrode 33 superimposes the body 38 of 
electronic parts, it consists of the capacity generating section 40 which generates 
capacity substantially, and capacity the non-generating section 41 formed in the 
both sides, and the internal electrode 33 is connected to the external electrode 
39 formed in the both-ends side of the body 38 of electronic parts, respectively 
through the capacity non-generating section 41 for every layer. 
[0024] As shorter side 33b of an internal electrode 33 was shown in drawing 1 , it 
has exposed to the both-ends side of the body 38 of electronic parts by turns 
through the capacity non-generating section 41, and such shorter side 33b is 
connected to the external electrode 39. 

[0025] And Flection A is formed in the internal electrode 33 of the direction center 
section of a laminating in the capacity non-generating section 41 (the thickness 
direction center section of the ceramic layer 31), respectively, and the internal 
electrode 33 in the vertical part of the capacity non-generating section 41 is 
made it with abbreviation flatness. The flection A of the internal electrode 33 in 
the capacity non-generating section 41 is formed in the shape of [ which has the 



predetermined (as opposed to thickness direction of ceramic layer 31) include 
angle theta to the direction x of a laminating ] a straight line, as shown in drawing 
4 . In addition, in drawing 1 , the flection was formed in the same location for 
convenience. 

[0026] Long side 33a of the internal electrode 33 in the direction center section of 
a laminating of the layered product 35 is projected only in distance x, i.e., the 
method of the outside of 20-70 micrometers, rather than long side 33a of the 
internal electrode 33 of a vertical edge, as shown in drawing 2 . 
[0027] Moreover, it is curving near the long side 33a of the internal electrode 33 
of a vertical edge towards the direction center section of a laminating, and is the 
radius of curvature R2. It may be 50 micrometers or more. 
[0028] 3 micrometers or less especially of thickness of two or more ceramic 
layers 31 are set to 2.5 micrometers or less, and, as for the thickness difference, 
it is desirable that they are less than 0.2 micrometers. Thus, the more the 
thickness of the ceramic layer 31 becomes thin, a different polar internal 
electrode approaches and, the more it becomes easy to generate short-circuit 
and the fall of insulation resistance. Moreover, short [ poor ] and poor insulation 
can be controlled by setting a thickness difference to less than 0.2 micrometers. 
[0029] First, on a PET film, a stacked type ceramic condenser applies the 
ceramic slurry containing ceramic powder, an organic binder, and a solvent, it 
exfoliates after desiccation and this within an oven, forms two or more ceramic 
green sheets, carries out two or more laminatings of these, and forms an end- 
face ceramic green sheet, for example. 

[0030] And in this invention, by being higher than the drying temperature of the 
above-mentioned green sheet, carrying out long duration desiccation, for 
example, drying for 10 - 60 minutes at 60-120 degrees C, make it fully dry, it is 
made to contract, and an end-face ceramic green sheet is stiffened. Thickness of 
this end-face ceramic green sheet is set to 50-150 micrometers, and as shown in 
drawing 5 , such an end-face ceramic green sheet 42 is arranged on a base plate 
43, is stuck by pressure with a press machine, and it sticks it on a base plate 43. 



[0031] As ceramic powder, it is BaTi03, for example. It is MgC03, MnC03, and 
Y2 03 to powder. What mixed powder is used, as an organic binder, butyral resin 
is used and toluene is used as a solvent, for example. 

[0032] On the other hand, the same ceramic slurry as the above is applied on a 
PET film. It is for example, nickel particle and BaTi03 within an oven to a 
ceramic green sheet with an after [ desiccation ] and a thickness [ this ] of 2-10 
micrometers. As powder and an organic binder For example, ethyl cellulose is 
used, and the internal electrode paste which contains a hydrocarbon system 
solvent as a solvent is applied, it dries, the internal electrode pattern of the shape 
of a rectangle which has a long side and a shorter side is formed on a green 
sheet, and it exfoliates after desiccation. In addition, a ceramic slurry does not 
need to be the same as that of an end-face ceramic green sheet, and may be a 
different presentation. 

[0033] As shown in drawing 5 , then, on the end-face ceramic green sheet 42 
The laminating of the green sheet with which the internal electrode pattern was 
formed is carried out, temporary immobilization is carried out with the pressure 
plate of a press machine, and the laminating of the end-face ceramic green sheet 

44 is carried out for this process a multiple-times repeat and after this. Two or 
more ceramic green sheets, To the vertical side of the laminate-molding object 

45 which comes by turns to carry out the laminating of the internal electrode 
pattern of two or more shape of a rectangle which has a long side and a shorter 
side, the end-face ceramic green sheet layers 42 and 44 produce electronic-parts 
Plastic solid 47 by which the laminating was carried out. 

[0034] Next, the base plate 43 with which electronic-parts Plastic solid 47 was 
formed in electronic-parts Plastic solid 47 as shown in drawing 6 (a) is laid in 
metal mold 51 , and in the condition of having heated to predetermined 
temperature, from a laminating, it pressurizes with the pressure plate 53 of a 
press machine, and is stuck by pressure. 

[0035] It is important to heat especially to the temperature to which it is higher 
than this ceramic green sheet softening temperature, and an internal electrode 



pattern softens it in this invention after heating electronic-parts Plastic solid 47 to 
the temperature which a ceramic green sheet softens and pressurizing it with a 
pressure plate as shown in drawing 7 , and to pressurize with a pressure plate. 
Since it is generally determined by the class of organic binder, and the amount, it 
is necessary to set up the softening temperature of this ceramic green sheet and 
internal electrode pattern so that the softening temperature of an internal 
electrode pattern may become higher than the softening temperature of a 
ceramic green sheet. 

[0036] After temperature spreads round a base plate 43 and electronic-parts 
Plastic solid 47 equally, temperature sets fixed time amount so that a pressure 
up may be carried out, and as for each pressure-up speed, it is desirable to make 
it loose. 

[0037] Then, as shown in drawing 6 (b), a rubber die 57 is further arranged in the 
upper part of electronic-parts Plastic solid 47, in the condition of having heated to 
predetermined temperature, hydrostatic molding is carried out and electronic- 
parts Plastic solid 47 is exfoliated from a base plate 43 after this. In addition, 
hydrostatic molding of electronic-parts Plastic solid 47 may be carried out by the 
rubber die from the upper and lower sides. Whenever [ stoving temperature / at 
the time of hydrostatic molding ] is set up so that it may become higher than the 
softening temperature of an internal electrode. 

[0038] According to such a pressing process, electronic-parts Plastic solid 47 as 
shown in drawing 8 is acquired. 

[0039] Then, a stacked type ceramic condenser is formed by cutting this 
electronic-parts Plastic solid 47 into a predetermined chip configuration, and 
applying and calcinating the external electrode paste which contains nickel in the 
both-ends side of that chip-like Plastic solid. In addition, about an external 
electrode, it can form also by applying external electrode paste to the both-ends 
side of the calcinated chip-like Plastic solid, and being burned on it. 
[0040] In the stacked type ceramic condenser constituted as mentioned above 
By heating press laying temperature to ceramic green sheet softening 



temperature, and pressurizing with a pressure plate 53, as shown in drawing 7 
Although a ceramic green sheet is extruded to the part (capacity non-generating 
section) which a different polar internal electrode pattern does not superimpose 
from the part (capacity generating section) which a different polar internal 
electrode pattern superimposes as shown in drawing 8 (a) Since the internal 
electrode pattern is not softened, if a certain constant-rate green sheet is 
extruded, an internal electrode pattern will be crooked in that part, the flection of 
this internal electrode pattern will carry out the duty of a barrier, and extrusion of 
a ceramic green sheet will be prevented. Then, as shown in drawing 7 , it is 
higher than ceramic green sheet softening temperature, and by heating even to 
the temperature which an internal electrode pattern softens, and pressurizing 
with a pressure plate, the adhesion of a ceramic green sheet and an internal 
electrode pattern can be improved, and generating of delamination or a crack 
can be prevented. 

[0041] Therefore, it can control that the thickness of a ceramic layer becomes 
thin unusually in a part, and contiguity between different polar internal electrodes 
can be controlled, and short generating can be controlled. 
[0042] Moreover, even if the adhesion of ceramic green sheets falls so that it 
goes to the upper layer By heating to ceramic green sheet softening temperature, 
and pressurizing with a pressure plate first, without heating at once to the 
temperature which a ceramic green sheet and an internal electrode pattern 
soften Since a flection is formed in an internal electrode pattern and extrusion of 
the ceramic green sheet after it is prevented, The upper ceramic green sheet 
does not become thin unusually, it becomes uniform thickness until it reaches a 
management from the lower layer section, and generating short [ poor ] which 
was being concentrated on the management can be controlled. 
[0043] Furthermore, since it is pressurizing using a pressure plate, the internal 
electrode in the vertical part in capacity the non-generating section becomes 
almost flat. 

[0044] Moreover, if it pressurizes with the pressure plate 53 of a press machine 



from a laminating, as shown in drawing 8 (b) Although it extends near the long 
side of an internal electrode pattern in a longitudinal direction in the direction 
center section of a laminating Since the end-face ceramic green sheet layers 42 
and 44 are dried and hardened, it is hard to extend. It is dragged by these end- 
face ceramic green sheet layers 42 and 44, stretch of the long side of the internal 
electrode pattern of a vertical edge is controlled, and the long side of an internal 
electrode pattern will be in the condition of having projected rather than the long 
side of the internal electrode pattern of a vertical edge, in the direction center 
section of a laminating. 

[0045] And if hydrostatic molding is carried out after this using a rubber die 57, as 
shown in drawing 8 (b), rather than before, it will be in the curve condition that 
radius of curvature is large near the long side of an internal electrode pattern, 
and it can also make larger than before distance with the internal electrode 
pattern with which those polarities that exist caudad differ, and can control short 
[ poor ] and an insulation resistance fall. 

[0046] Moreover, in the direction center section of a laminating, although it 
extends near the long side of an internal electrode pattern in a longitudinal 
direction, since the end-face ceramic green sheet layers 42 and 44 cannot be 
prolonged easily, it is dragged by these end-face ceramic green sheet layers 42 
and 44, and the stretch by the longitudinal direction of electronic-parts Plastic 
solid 47 is controlled, exfoliation between ceramic green sheets and a crack can 
be prevented, and, thereby, the delamination of laminating mold electronic parts 
and generating of a crack can be controlled. 

[0047] In addition, although the above-mentioned example explained the 
example which applied the laminating mold electronic parts of this invention to 
the stacked type ceramic condenser, in this invention, it is not limited to the 
above-mentioned example, and, of course, you may use for a laminating mold 
inductor, a piezoelectric transformer, an electrostrictive actuator, etc. 
[0048] 

[Example] First, they are BaTi03, MgC03, and MnC03 on a PET film. And Y2 



03 Powder, butyral resin, and the ceramic slurry that consists of toluene were 
produced, this was applied with the doctor blade method, after desiccation and 
this were exfoliated for 15 seconds at 60 degrees C within the oven, ten ceramic 
green sheets with a thickness of 9 micrometers were formed, the laminating of 
these was carried out and the end-face ceramic green sheet was formed. And 
these end-face ceramic green sheets were dried for 30 minutes at 90 degrees C. 
[0049] This end-face ceramic green sheet has been arranged on a base plate 43, 
was stuck by pressure with the press machine, and was stuck on the base plate 
43. 

[0050] On the other hand, the same ceramic slurry as the above was applied with 
the doctor blade method on the PET film, and many ceramic green sheets with a 
thickness of 3 micrometers were produced after desiccation for 15 seconds at 60 
degrees C. The softening temperature of this ceramic green sheet was 60 
degrees C. 

[0051] To the ceramic green sheet on this PET film, it is nickel powder and 
BaTi03. The internal electrode paste which consists of powder, ethyl cellulose, 
and a hydrocarbon system solvent was applied, two or more internal electrode 
patterns of the shape of a rectangle which has a long side and a shorter side 
were formed on the green sheet, and it exfoliated after desiccation. The softening 
temperature of an internal electrode pattern was 80 degrees C. 
[0052] Then, as shown in drawing 5 , the 361-sheet laminating of the green sheet 
with which the laminating of the green sheet with which the internal electrode 
pattern was formed was carried out, temporary immobilization was carried out 
with the pressure plate 53 of a press machine, this process was repeated, and 
the internal electrode pattern was formed on the end-face ceramic green sheet 
42 was carried out, the laminating of the end-face ceramic green sheet 44 was 
carried out after this, and electronic-parts Plastic solid 47 was produced. 
[0053] Next, after having heated at 65 degrees C of the temperature which a 
ceramic green sheet softens, making it increase with welding pressure gradually 
and pressurizing electronic-parts Plastic solid 47 with a pressure plate 53 as are 



shown in drawing 6 (a), and it lays on metal mold 51 and is shown in drawing 7 , 
it was higher than ceramic green sheet softening temperature, and it heated at 
90 degrees C of the temperature which an internal electrode pattern softens, and 
pressurized by the larger pressure than the welding pressure in ceramic green 
sheet softening temperature. 

[0054] Then, as shown in drawing 6 (b), hydrostatic molding of the rubber die 57 
was further arranged and carried out to the upper part of electronic-parts Plastic 
solid 47. 

[0055] Then, this electronic-parts Plastic solid 47 was cut into the predetermined 
chip configuration, the external electrode paste which contains nickel in the both- 
ends side of that chip-like Plastic solid was applied and calcinated, and the 
stacked type ceramic condenser was produced. 

[0056] And when the cross section of the produced stacked type ceramic 
condenser was observed with the optical microscope, as shown in drawing 4 , 
two or more flections were formed in the internal electrode of the direction center 
section of a laminating in capacity the non-generating section, two or more 
flections were formed in the shape of [ which has a predetermined include angle 
to the direction of a laminating ] a straight line, and the top face of the body of 
electronic parts was abbreviation flatness. 

[0057] Furthermore, insulation resistance was measured about the product with 
which it measured on condition that 1kHz and 1Vrms, and generating capacity 
and short [ poor ] was measured with the LCR meter, and capacity value was 
acquired about the produced stacked type ceramic condenser, and when 
insulation resistance was less than [ 100Kohm ], it considered as poor insulation. 
[0058] Furthermore, the cross section of the produced stacked type ceramic 
condenser was observed with the optical microscope, and generating of 
delamination or a crack was checked. These results were indicated to Table 1 . 
[0059] Furthermore, while measuring the thickness of a ceramic layer and 
computing the average thickness by grinding the side-face end face of the 
obtained stacked type ceramic condenser, and observing the interior, the 



thickness variation was measured. The result was also indicated to Table 1. 
[0060] Moreover, in the above-mentioned example, as shown in drawing 6 (a), 
this invention person laid on metal mold 51, heated to 90 degrees C of the 
temperature which a ceramic green sheet and an internal electrode pattern 
soften at once, and produced the stacked type ceramic condenser of the 
example of a comparison like the above except having pressurized the last 
welding pressure gradually like the above-mentioned example. The same 
property as the above was evaluated and this stacked type ceramic condenser 
was also indicated to Table 1. 
[0061] 
[Table 1] 













m 




urn 


m 


mm 


No. 








ftM^ 




*m 


ftM 






n? 




im. 


MB 






v m 


n m 




ftM 


ftm 




1 


ft 


ft 


mm® 


ft 04 


2.85 


0. 12 






m 


9.1 


2 


ft 


ft 




ft Mi 


2.81 


0.13 


m 


m 


m 


9.5 


3 


ft 


ft 




ft mi 


2.83 


0.15 


m 


B 


m 


9.2 


4 


ft 


ft 




ft SI4 


2.78 


0. 14 




M 


n 


9.0 


5 


ft 


ft 




ft EI4 


2.79 


0. 17 


M 


m 


M 


9.5 


* 6 


M 


ft 


mm 


W9 


2.80 


0.25 


ft 


ft 


m 





[0062] By the samples 1-4 of this invention, thickness variation is 0.15 
micrometers or less, and this table 1 shows that there is no generating of short 
one, poor insulation, delamination, and a crack. Moreover, in sample No.5 
impressed at once to the last pressurization condition, it turns out that thickness 
variation is a little as large as 0.17 micrometers. 



[0063] In sample No.6 of the example of a comparison which raised at once and 
pressurized it on the other hand to the temperature which an internal electrode 
pattern softens, a flection is not formed, but moreover, thickness variation is as 
large as 0.25 micrometers, and it turns out that short-circuit and poor insulation 
occur. 
[0064] 

[Effect of the Invention] After carrying out two or more laminatings of the ceramic 
green sheet according to the laminating mold electronic parts of this invention, 
and its process, By heating press laying temperature to the temperature which is 
ceramic green sheet softening temperature and an internal electrode pattern 
does not soften, and pressurizing it with a pressure plate To the part (capacity 
non-generating section) which a different polar internal electrode pattern does 
not superimpose from the part (capacity generating section) which a different 
polar internal electrode pattern superimposes, although a ceramic green sheet is 
extruded Since the internal electrode pattern is not softened, if a certain 
constant-rate green sheet is extruded, an internal electrode pattern will be 
crooked in that part, the flection of this internal electrode pattern will carry out the 
duty of a barrier, and extrusion of a ceramic green sheet will be prevented. 
[0065] Then, it is higher than ceramic green sheet softening temperature, and by 
heating even to the temperature which an internal electrode pattern softens, and 
pressurizing with a pressure plate, the adhesion of a ceramic green sheet and an 
internal electrode pattern and the adhesion between ceramic green sheets can 
be improved, and generating of a crack or delamination can be prevented. 
[0066] Therefore, it can control that thickness becomes thin unusually, and 
contiguity between different polar internal electrodes can be controlled, and short 
generating can be controlled. 

[0067] Moreover, even if the adhesion of ceramic green sheets falls so that it 
goes to the upper layer By heating to ceramic green sheet softening temperature, 
and pressurizing with a pressure plate first, without heating at once to the 
temperature which a ceramic green sheet and an internal electrode pattern 



soften Since a flection is formed in an internal electrode pattern and extrusion of 
the ceramic green sheet after it is prevented, the upper ceramic green sheet 
becomes thin unusually there is nothing - the management from the lower 
layer section - resulting - until - it becomes uniform thickness and generating 
short [ poor ] which was being concentrated on the management can be 
controlled. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the verticval mimetic diagram of the laminating mold electronic 
parts of this invention. 

[Drawing 2] It is the cross-sectional view which met the a-a line of drawing 1 . 
[Drawing 3] It is a perspective view for explaining the internal electrode on a 
ceramic layer. 

[Drawing 4] Two or more flections are the sectional views showing the condition 
of having arranged in the shape of a straight line. 

[Drawing 5] It is the side elevation showing the condition of having formed the 
electronic-parts Plastic solid on the base plate. 



[Drawing 6] It is an explanatory view for explaining the process of this invention, 
and they are the sectional view showing the condition of carrying out pressing of 
the (a), and the sectional view showing the condition of carrying out hydrostatic 
molding of the (b) by the rubber die. 

[Drawing 7] It is the graph which shows the relation between whenever [ to time 
amount / stoving temperature ], and welding pressure. 

[Drawing 8] It is the sectional view of an electronic-parts Plastic solid, and is the 
cross-sectional view where (a) met drawing of longitudinal section and (b) met 
the c-c line of (a). 

[Drawing 9] It is drawing of longitudinal section of the conventional laminating 
mold electronic parts. 

[Drawing 10] It is the cross-sectional view which met the b-b line of drawing 9 . 
[Drawing 1 1] It is a perspective view for explaining the internal electrode on the 
conventional ceramic layer. 

[Drawing 12] It is the sectional view showing the conventional electronic-parts 
Plastic solid. 

[Description of Notations] 
31 ... Ceramic layer 
33 ... Internal electrode 

38 ... Body of electronic parts 

39 ... External electrode 

40 ... Capacity generating section 

41 ... Capacity the non-generating section 
47 ... Electronic-parts Plastic solid 

A ... Flection 



[Translation done.] 



* NOTICES * 



JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not 
reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DRAWINGS 



[Drawing 1] 




[Drawing 4] 




[Drawing 7] 




[Drawing 8] 




[Drawing 11] 



[Drawing 12] 




/3 



[Translation done.] 



<19)B*Bttffjr (JP) 02) £t §U 45 1^ & (A) 



#^2001-155959 
(P2001-155959A) 

(43) &!S 0 ¥^13^ 6^ 80 (2001. 6. 8) 



(51) IntCL 7 
H0 1G 4/30 

4/12 


3 0 1 
364 


F I 7-tJ-T KW^) 

H 0 1 G 4/30 301C 5E0O1 

301A 5E082 
4/12 3 6 4 

# »^^SC6 OL (£ 9 JO 


(21)ffiIB#^ 


ft»Fl 1-339975 


(71)tfJKA 000006633 








(22) OMB 


^11^11^308(1999.11.30) 








(72)$giE# EB* 


















F^-A(*#) 5B001 AB03 AC03 AC07 AF06 AII05 






AH06 AJ01 AJ02 






5ED82 AB03 BC36 EE04 EE13 EE14 






EE22 EE23 EE35 FG06 FG26 






FG54 GG10 GC28 LL01 LL02 






LL03 MM22 MM24 PP06 


(54) BS^CD^flO 







(57) [^m) 

S«*8&&#f* 38t k tt«^»a a a#f* 3 8 <DPf Ml 

n«c*n*n»i«3 n, p^sumffi 3 3 immsm&in 
**su gc to w s rt»*ffi 3 3 KB ftsu a &Bf& s nr u 

5o 




33b 



1 

rt»««*lWE*«#^»t^ LTXE«:S8» 3 ft/t 
BW8t* * C i *«• i f * «*« 1 TbM 3 CD 9 % 

& issLffi. wiBrtspme^* * - $ ft/c 

[000 1 ] 

a > f=> if Kjffffitc « ^ h ft £ «B5S S^SBiBifc i tf^ 
[0 00 2] 

iZ23 ai!23 b 4#T4«»©S*»ttOrtOTS3 
*«SCc»IBOrtt*9WH*5©±Tffi«c % ±«4ftffi-b 
75^16 *j<t VTIBIiiSlf'fe 75^17 #jfc«3 ft 



WH 2001-155959 
2 

ft 8 <DMSJSB«:W-ai$ag9 *R»r#flS3 ftr^/c 0 
[0 00 3 ] «*8|io D n#ft8«\ 3tft*ffit*©rt8B*fi8 

3ft. m^gPa a a *f*8 0M^SP^^ft^ftff^3ftfc?1- 

[0 0 04] C©<fc9&aHH2^5 •y^n>7 r >1f^ v 

=mi^-i>y--*jj:v«aBW*ft«n2 9 5 y y-* 
iwsu 4o-8 0'crio-2 0#rMfl eft* 

PET7 -f ^Afr6W»LT«tt<D-fe^5 

BJ-fe 9 $ * y y y - > h tjftsrr a. c ©TflWM 
•fe^s 9^yy->2/-h*6«±«cKBb, 

[0 00 5 ]— PET7^l/A±tC k ±IB<!:Ih)1&<D 
y-*&ffiFU 40-80X^10-2 

Ni, Cu, Ag-PdO^fe— a*^tfrtSB« 

[0006] c©a. T«IBH2^5 **yy->f- 
h <d±cc , rtap«ffi^" z - >*«?KfiR 3 ft/c y y - >^>- 

u *) jg L/ r rt» »fi^ * - >3&«^js 3 ft/c y y - > 2^ - 
■tz^$-;*yy->*>-h n^fan 3 n/c^^Pa^^ 

[0 00 7] Wc, 0 1 2cc^-ri:^w:, -fe7S^^ 
i;->2/- h 1 2il*g»*S^*->l 3 3&iSSS«:«)B 
3 ft/cm^SI5n a pfiS^f* 15*. *^3^yy->2/- 

h 1 2fcJ:!y f F fc 3SBm ! K^"^-> i 3 *«wtr 
^«c»dj» 0 fctRiB-cBiJB^rfii^ 6 7* u *mc & 0 jjde l 

tEfl, 36tc, COfft, mT-gP a a a ^^ 1 5 (ZXhSP 

>-y"^jS3ft"ci»fc. j^, ^a*ffitcoi»rtt. ttfiS 
3ft/t?- 9 y'itmm^m^sm^u^m^-^ t 

m u WW ^ c t ccj: o r h 3 ftt t *tCo 

[0 00 8] 

vW)-lsis-V 1 2*5<fcO f rt3|l«ffi^ , ^->l 3*i 



(3) 



xmcXVmEELXBMLXWctclib. mi 2K.$f#X 

^b/ccfc^tc, mtez>m£<oft%$Mm^z-yi 3#s 
yy->*>- h i 2#sfflr£<h£4>KrtSi^®>'<*~ 

> 1 3##SlIijU 427^ ^>/V->^M2 

3 -hO|S^^Mf2><bC^FflgI^4)^/c 0 WC % 10 

[000 9 ] ^/c rt8«S^*->13{C, »«CS« 

♦^fiT-r £ <t i> 5 rasa** o /Co 

/cfe, TJi©-t2^5 -;*y bm±ixijaE.xm 

£lffli£XfIftSW*lHl»#^& < 0 , *te 9 5 ^ * y y 

fco"C, ±EtHI«, m^I5p a D*:(*3CD±^g|5CC*>^r 

»<Th«t4fi, *©ttloJrt s **< tt4&t»5HJHtt* 
[0 0 1 1 ] #$KBtt* i27$f 2JBft«< U"Cfca& 

[0012] 

mux*:*), ®&%&&z&z®&&£ffl£ j £<Dmmt l c 40 
aw>f»B *> # s ffssccn ft aw jbjss s 

ftri>S<><D*C*£o 

[0013] C0<t^ ttMStt?*UU*. 
y y - > V - h CCffl»©W SB*S5 > < * - > ft »dw 4 X 
a-b^s ?*^y->->- hftfi»s»u cn 
ftwsas rflnBEL/ r «^»fij«*#ftfWtT ax® 50 



2001-155959 

4 

mx$>~>x. mum^Amm^m-r^m^ m 

-hft«»fSJfU cft*IHB-fe95**yy->s/- 
I »SttCC 2JP& L T flPBEffiK: J: 0 JJPEE L/ fcf& . rt8«*'< 

i/ , ffiias^HBasE^f** s c & tc £ 9 » 6 ft 

[0014] C<D<£*>lC, 5 3r*yy->S/- hft 
5^yy->V-hJW¥ Utli^ft^i, ^*<D 

xonftaj^wa^aaftbr. -t^ s ^ yy ->^> 
-KD»LUi/*«ffi±sfts. fflftau^fiSSft^wfit 

^aJo^JKtt^iT^isj^ straffs ft */c». 
<D««*iai**»K:»flj3ft4. t^s^yy 

ttoinffl»^j«sfta<. *fc* «»«a^*->«: 

W5«:»«3ftJ|l». 

[0015] ccd^, -fe^ ^ ^ yyy->i/— hftffca 

[ooi8]ffior. ttSCttWHH 
-hcwsstmitr**. 

[0 0 17] */c, ±B«Cl»<ttt'-b^5 ^^yy-> 
y - hfc J: 

0, rt»*S^^*->«:Hilli»*J»jRSft, *ft«»© 
to, ±Jlc7)-fe^^ ^ ^yy->'>- h^s»tci8<tt4 

suras. 

[0 0 18] 5 /jPEEKftffl^^JjPffiOrfcO, 1/ 



5 

[00 19] Sfc* -b7; h<D©c{ta 
UrmE-rsciAWSsLl^ C0DJ:5 

c o o 2 o ] s etc, xftwcDmmzim^shvitZ, m 

Cf*j6*lll**«««WSh. ^B#{CteWS*^ 20 
[0 02 2] 

^C[)S@-t2^5 * ^3>7 r >1f«, H 1 TiMEI 3 fcjjk 
"r«k^CC, «tW>fe5 S * *JI3 1 <b, fii23 3aig 
23 3 b *WT StB»©**»tt<Drt»«S3 3 ££5 

r, *-T-SB«ft#tt3 8*iJBfiS3nr*5 0, C<OK^aSx 30 

[0023] m*$t&*i*3 8 R&*«tt©rtas« 

[0 02 4] i*jgB^©3 3 (DS33 3 btt t IHC^U 
fc«fc 5lc, S«#«£»4 1 ^/M.rm^SPa a a *f*3 8 40 

[0 0 2 5 1-eit, §«#ffe£8|54 1 ICfcttSflUB* 
ffl*5feW («5^13 1 OiS^ffijcpffeSB) «R 
lffi3 3(c^ *n*WB*»A3WBJ«3tiri8 0. § 
4 1 ©±T«B»CC*$W5rt«*ffi3 3 Ht, Bg 

Wflisnrc**. sa#A£ff4 i icitiet&totmm 

3 3©Btt8l5A«:. 04CC^Tct^CC. ««#rSlx«C*t 

©*wr«B»tt«:«ja3nrc»*. ft. hi-cb. a so 



ttH 200 1-155959 
6 

[0 0 2 6 ] «»f*3 508W#l^4JA«CC*jW*rtSB 
mS3 3CDS23 3 att. 02 CCjnLfcJ: 5 «C, ±T$& 
©rt9«ffi3 3©fia3 3aJ:0«>te«x«W, BP5 2 
0-7 0 Mmm^ffliri^o 

[0 02 7 ] */c. ±T«ft©l*38|5*S3 30S23 3 a 

[002 8] ISS[0^7 $ ^131 Oil^tt 3 Mm 
felT. tt(C»2. 5umHT£3hr:fa*K *<ow*a 
ttO . 2/imartr»5Ci^a*U^ C(D<fc5lC, 

[0 03 0] ^U, **WC«, fflH27S^^'J 

o-6o^ra$g^-r^>cc!:cc<to, +»«cie*i3*rtt 

SI3i±, *I{t3tf£ 0 COSSffiHz^S **yy->5/- 
KD/Wrt*. 5 0— 1 50/imiSntfc^ H5<Cct 

«4 3±«C|&*)ttW*. 
[0 0 3 1 ]-fe7^ ^»*<bUttt t mz.lt* BaT 
i0 3 »*«CMgCO, » MnCOj , Y, 0 3 »5R* 

[0 0 3 2 ]-*, PET^^JUA±^C, ±iaim— <Z> 

/1<^2— 1 0 um^7; ^ ¥'J — ^i/- hCc v CTx. 
K. N i fi-7\ BaTi0 3 **W>y-iL 

^;^^7'J^ mm-k9$y91fV->ls 

[0 0 3 3 ] C<Df*, 05iC^:TJ:^tC. ffiiE-fe^ $ 
3tifcyy->S/-h«RJBU, ^u^«©»fflE««:J: 



i*4 5©±T1{C, «It7 5 v MB4 
2.44 tPSUB $nfcmTg|JD a D /Sff^*4 7 tffit*. 
[0 03 4] ^(C, m^§(5a a a RSJfJl*4 7 Sr. M 6 ( a ) 

cc^-r <fc -5 ft . m-T-spa^f* 4 7 snfc^fi4 

■5. 

[0 03 5] #tC. *JM!"Ctt. S?fitt&JiBgtt4 7 

4, B7tC7jV#-J:5(c. -fe^s ^d^y-^v— 

v 5 ? * y i» - >->- h ittbfifij: 0 < . 36»ort» 

- h-Wi««ffiAir-><D«cfbHfl[«. — «(C*Mm 

*->©$fc{bSfia j -te^$ 9^i/>j->->- h©8tfbS 20 
K«fc 94>iS< &SJ: ^{cS3£-rS£«7>s**. 
[0 03 6 ] SfflJ, &®4 3 fe<fcQC*?ffAJt»Bft4 
7 (c^{caiS*5ff *igo xfrhffl£-t £ J: 5 

[0 03 7 ] C©f&, 06 (b ) (t^J^C-t. Sfctc 

sa&i&Bte 4 7 ©±gp«: zf&m 5 7 *ies l . mm 
umcmmLtcvvmx-. »*eeo»l. c©s. £MS4 

3^6m^-ai 0 n a ^(*4 7*MSf-r'2.. ft. tt?flSAj£ 
f^(*4 7^±T^6=fA^{Cj;i5i?7KIB«^0-Ctm 30 

[ 0 0 3 8 ] C ©<fc 5 &jtaffiiS8BX*Itt: <fc 9 > H 8 4C?n 
■r«i:^^m^g(5 a 0 tI )?£ff^$4 7#»&ttS. 
[ 0 0 3 9 ] C ©&. C©m^g|S a a aJ?Xfl5ft4 7 ffcJJfJE© 

^ttfiBBWomafficc^-auas^-x htiftisLT:*!* 40 

WW £C £ ft «t o-c jfM-c* s„ 

[0040] «±© j: -5 icm®, <* ntcmm * 9 5 9 * a 

^f^-tf-cti. 137 ccin-r cfc^cc. 7'uxta:5c?!g£-fe 
7i^yj-»- h&fbs&fcfti&o-cfjnEESs 3 
CCfcO^niETSCiCCJrO. 18 (a) tciSTJrSK:. 

£SB> Jl&£®tt©rtSBm®;<*->#figl,& 

mm uastiztK rt»*«/<*->fcHWb or 



2001-155959 

8 

©SIWeftgBIS&'-c* -^Asuij u c©rtSI5f8ffi.K* 

- >©jHdJiaiw WK©aa % or. t7?^yy-> 

i'- h©l¥OfcHO#ffl±;*ns. C©f&. 07{C^Ofc 
J:5cc. h fcf bisect 9 4>« 

>->-hirtg|5mfii/^->i©ie3ttt*(fii±T , ^ > f 

7 5 ^ 3 =y 9 ^©«*t4fi*±t?* -So 

[o 04 l ] tae-or, -gp^tcte^rt^ s •v^n©® 
BWSWCtc W < S c t £ iOKflJr * . Aft S fiitt©^ SB 
«fflffl©2«*««M-C * . ->B-h ©JB£*«KWr * 

[0 04 2] ±)1(C^< tii'-b^S 

- h»:<baS(cJjii^Lr»n)l«{cj:0J)UEE^--5.citcj: 
•fe^S y i7^';->->- t-<DWbBibWBi±2ti2>tc 

ia©t7j 9 ^^v->->- \-i>m , m< l cm< ttz 

C tifita < . TJBS5^«E> ±Sg|5«ci>fcS * XXj-temfr 
[0043] 2?>{c. tnns^fflCi-cJinEL-ct,^© 
[0 044] m)i7b-rfi)*>6-7-uxtg©»nffi«5 3 

{CJ:0*Dffif Si. 08 (b) iCnsfX'jlc. mmiffa 
-2>^>©©. iSMHz^ 5 9 fi^'J h@4 2. 4 4 

*i$2j®sn^b3nrt^fc2st>52o-(c< <. c<-i6©js 

ffi-te^-S 9^7^'J->^- hll4 2, 44tC?|*T6n 
-C±T^gP©F*3g|5^®''^->©Sda©iic>'A5}llliIii|3 
tl. «H^|S]^g|5-CWrtgp?Sfig^-$->©Ki2I*i. ± 
Tffl©l*ggB®S^ - * - >©S2 J: *) i>mm Ltctftmt & 

s. 

[0 0 4 5 3 Or. C©^, 3A§25 7*fflV>r#* 
EfiS^-T-Si. 08 (b) tc^1-«fc^{C. rtSBSIffi^-* 

S8i%i3. *©T^tc*S®tt©S«t-5F«5S|J«fii^4'- 

[0046] *fc. »)B*iai>t>ffeaiir.*rtaB«ffi/<* - 

>©*iaa»^»*lSi«:@cif* <>©©. iSffiH27 5 9 * 
^>J->->- h@4 2. 4 4#5£WC<t>fc«>, C©ffi 

ife7;^y;->^-n4 2, 44ic?j*-r^>n 

-CS|^g|5a D o f!X0{*4 7©fi^-©^t>WWU$ti. -fe 
->->- Hffl©ISiJlSS^i'7 9 ^SrlW±-C 

CtlK«fcO, m^^S|3n a a©7 s 7S*-~>3>*J 



9 

[ o o 4 7 ] jssj, lEWrij, *§m<Dmmmm+$^a 

[0 04 8] 

[ UttW ] 5feT, PET? <;l/A±iC, BaTiO, , 
MgC0 3 , MnCO, teitfY, O, »* % 7*7- 

■rtr6 0xrci5ttniK«l» cntMmorw^Q 
fc. fit, cne>o»7^^yy-»-h 

9 0'C-C3 0»Hft«3H*/c. 
[0 04 9] C0»Bfe^5**yy->S'-h*:616 
4 3±KBMU 7UX««cJ:9E*UT#«4 3±«: 

[0 05 0]—*. PET?-* JU/ObCC, ±fE£EJ— <D 
•fe^ 5 * y-* K**-:/U— K&tC^Q&Ai 

[0 05 1 ] C(DPET7^;l/A±(D^7 5 **^U- 
>f-MC, Ni»*. BaTi0 3 x*JMz;U 

[0 05 2] C<Dt&, mSdCnk-r^^)^, 
3tl/cyy->^-*h«rffilSL/, 7U*<®CDjjnE1£5 3 
>&Bl$L2titc#V->i'- h*3 6 ltfcSHU CCD 

[0 05 3] ^(C, «^tfafiW&tt4 7*, B8 (a) 

CC, Hz^*-, *7y->V-h#«MfcT£fflBW6 5 # C 
(ctt^L/T, ©IBW«:finE*"C*9*aS-t*t:flPElR5 3CC 



6) 1968 2 0 0 1 - 1 5 5 9 5 9 
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[0 0 54] CCDS, 06 (b) CC^-Tcfc^OC, 
mTSl5 a a D^<*4 7 ©±8MC=f A325 7 fcffifiU 

[0 05 5 ] CCDS, C<Dm^g|5 0 a nlS^4 7 

* * y'BiK^ij v V u * <£>* y ^^*©S» 
cc % n i *swT&j*ffl»ffi'<-* h^ffiit, 

*5 0 % ^T-gP a D a ^f*CD±M«H§¥ifir ft o /c 0 
[0 05 7] 3 («$n/cii-fe7^^3>f 

>-y*ccot,>-c, LCR^-£-fc:<fc*K ikhz. iv 

[0 05 8] 3 ffi»Stlfc!HIH2^5 v9*Zs<? 

1 tciBt80/fc. 

[0 05 9] t#6n/t»IH2^5 ? t7 zi Is^ls 

30 fete. *<0/*#;<^ , ;'*&iIWSl/ft:. ^cD*£m4>SUCt 

[0 06 0 ] ±E*MS«CC*JC»"C % 
06 (a) 4CiSr<fc^«C. i±&C*8KU — *CC 

{b-r*»K©9 0"C*rllP«SLT. ft»tt!E**±ffi^ 
Sfcffl <b laj D J: 5 IcKPSWK ME L . ±SB <b I3« 

ccDSH-fe-7 ^ » ^^>7 :r >*y*ccoi^r^, ileiieiiii 

40 [0 0 6 1 ] 
[SI ] 
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[0 06 2 ] c casual ^m<o^mi - 4t«, 

mfr'*7y*&0. 15m miUT"C#> 0 % *>a-K *& 

jBtt*r±wrj|ipEUfclt«WosWNo.er« % mm 
«*. 

[0064] 

[0 06 5 ] C<D'ik* Hz7 5**yy->^--hlWbffl 

7$ **^y->5/- HBHBlowttttrti±r*. * so 



[0 0 6 6 ] S^or. JB»*«A»ecW<a4c;i*WW 
r£> Aft4SttOrt»««IB^ifi»*»M"C*. >:> * 

[0 06 7 ] ±JiCCCK«^-fe^5 v 

- h m m&icmm i,xnuH.mc * v mee-t setter 

«>, ±»©-b^5»^yy->2^--h3WA*«:W<ScS 

[01 ] *%H^(D!SllMm^a5 D a pCD^[eTffi^0-C^> 
[02] Hl(Da-a«tciftoyicflB«HBBI"C*>S. 

[04] «»<Dffltt»^ia»«ccBE^Juri»*tt»*^ 
[B5 ] #^K«^^Ja*»*JPfiSl/ 

[06] #^©Rffi*»W*fcab©ttqBH'C*«3, 
(a ) {tmEJ&B?Zim*Zfrs?WMm. ( b ) B=f A 

[07] »MCC^&tt»jMittE*i©Ma**-r 
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m 8 ] mirsv&f&nmowiwm-c &> <o . < a > t*jg&r 

ffiia. (b) W (a) ©c-c^«c?&o/c«SrrDHEl-C* 
4. 

[110] II 9 © b - b *§UC?S o fctigfiSH r & 5. 
[Ill] g£fcCD-te-7 5 y ^H±©F*9g|5mS«rUiB^-r2> 



ftffl 2001-155959 
14 

3 1 • • • -tz5 5 * >?m 
3 3 • • • 1*381311© 
3 8 • • • ^T-g|J a n a *# 

3 9 • • - Vt SB?8© 

4 0 • • • SS^SU 

4 1 • • • 3«##6£g|3 
4 7 • • • S|S a a a l£ff5f* 
A • • • UtttSP 




(9) 

[bio] mi n 




mm 2001-155959 
[012] 




/3 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 
□T FADED TEXT OR DRAWING 

□f BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: • 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



